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Legend for supplementary movie S1. Table S1 . Spearman's rank correlation coefficients (ρ) between latency/intensity in 2 positive peak (within 2sec) with index of mu suppression in precentral area in mothers 3 and her children (n = 8). were acquired for all mothers using a Sigma Excite HD 1.5 T MRI system (GE 
Data Processing

18
Brain anatomical estimation for children 19 We could not obtain individual brain structural data because it is difficult for young 20 children to perform MRI recordings without sedation. To superimpose the coordinate 21 system of the MEG on the collected anatomical information, we estimated the brain 22 structures from the individual head surface shapes in young children using the following 23 methods, which are modified versions of our previous estimation algorithm 1 . Our 24 algorithm was developed to find an optimal structural image from the 98 brain examples 25 using the head surface points of a child.
26
The estimation of the brain structure consisted of the following three steps.
27
(1) We prepared a database of T1-weighted MR images from 98 children (age range: 0 -28 8 years), which were regarded as templates of head surfaces and cortical structure for 29 Japanese children. Then, for each of the above 98 template images, five fiduciary points
30
(right preauricular, left preauricular, nasion, vertex, inion) on the head surface were 31 determined.
32
(2) The root mean square error (RMSE) was calculated using the distance between the 33 corresponding surface points of the child participants and a template. The RMSE was 34 defined using the following formula:
where XC are the coordinates of the child participant, XO are the coordinates of the 2 template, and N is the number of surface points.
3
(3) The template with the lowest RMSEs of all templates was selected as an optimal 4 brain template for the child participant. one mother due to excessive magnetic noise resulting from the presence of dental metals.
16
In these excluded subjects, we could not obtain a sufficient period of noise-free MEG 17 data (i.e., we captured less than a 50 sec period).
19
Source estimation 20 We performed signal source estimation of the mu rhythm using the individual 21 anatomy of the mothers and using the individually estimated anatomy of their children.
22
We focused on the upper mu band (10-12 Hz frequency band) in this study. Source 
4
For MEG/MRI co-registration in the children, we employed the auditory evoked field 5 (AEF) acquisition based on our previous study 7 . We matched the MEG and template
6
MRI according to the location of AEF. Reconstruction of the MRI data and volumetric 7 segmentation were performed in FreeSurfer.
8
The following procedure was common in mothers and children: the lead field was then 9 computed using the overlapping spheres algorithm 8 with a cortical surface tessellated 10 with 15000 vertices. The inverse solution was calculated for each individual using
11
Tikhonov-regularized minimum-norm estimates 9 . A noise covariance matrix was 12 calculated from MEG recordings from resting states (i.e., DVD condition) to estimate 13 the noise level. Then, a weighted minimum-norm estimation with source orientation 14 constraints was chosen to compute the source activity for mu rhythms. We used 
Analysis of the behavioral contingency between mother and child
18
We analyzed the behavioral contingency between mother and child during face-to-face HMGs in the mothers and children during the "Live" condition was completed for each 4 15 sec segment. Sixth, the time series of cross correlation coefficients calculated using 5 these segments were averaged for each pair. Finally, we defined a peak value for the 6 correlation coefficient within a 2 sec time window before and after time 0 as a strength 7 of contingency, and we defined the latency of the peak as the direction of contingency 8 (i.e., a positive value indicates that the mother is the leader, and a negative value 9
indicates that the mother is the follower in terms of head movements during the 10 face-to-face interactions). These offline analyses of the MEG data were performed with 11 the Brain Vision analyzer (Brain Products GmbH, Gilching, Germany) and Matlab
12
(MathWorks, Natick, MA). 
